Early sequence of events triggered by the interaction of Neisseria meningitidis with endothelial cells.
Neisseria meningitidis is a bacterium responsible for severe sepsis and meningitis. Following type IV pilus-mediated adhesion to endothelial cells, bacteria proliferating on the cellular surface trigger a potent cellular response that enhances the ability of adhering bacteria to resist the mechanical forces generated by the blood flow. This response is characterized by the formation of numerous 100 nm wide membrane protrusions morphologically related to filopodia. Here, a high-resolution quantitative live-cell fluorescence microscopy procedure was designed and used to study this process. A farnesylated plasma membrane marker was first detected only a few seconds after bacterial contact, rapidly followed by actin cytoskeleton reorganization and bulk cytoplasm accumulation. The bacterial type IV pili-associated minor pilin PilV is necessary for the initiation of this cascade. Plasma membrane composition is a key factor as cholesterol depletion with methyl-β-cyclodextrin completely blocks the initiation of the cellular response. In contrast membrane deformation does not require the actin cytoskeleton. Strikingly, plasma membrane remodelling undermicrocolonies is also independent of common intracellular signalling pathways as cellular ATP depletion is not inhibitory. This study shows that bacteria-induced plasma membrane reorganization is a rapid event driven by a direct cross-talk between type IV pili and the plasma membrane rather than by the activation of an intracellular signalling pathway that would lead to actin remodelling.